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INTRODUCTION ~ 'mlbwlf

In 1971, the Duval.County School Board took a majar
step forward in providing relevant curriculum for students
when they adopted tﬁe concept cf a three-program curriculum
for its senior high schools., 7“he three programs decided
upon by the Board were:

l. Vocational

2. College Preparatolry

3. Pre-Technicel
The differences between this high school curriculum < nd
most others were that:

The pre-~technical program filled the gap
between the vocational and the prof6551onal
level preparation.
Each of the three pregrams was directly

related to the student's post high school

pldnS.
The traditional programs and curriculum had made available
programs that would provide the skills and knowledges for
pupils desiring to enter a vocation or college, but only a
few technical, and no pre-technical courses were offered.

This lack of a pre~technical curriculum was not a pro-~
blem unique to Duval County schools. Investigations by staffl
members of the Duval County School Board of existing problems
at the local and state levels, followed by consultations with
state and national experts in technological education, re-
vealed that no planned program of pre-technical education at

the seccndary level existed in the state or in the nation.

Only fragments of a pre~technical curriéulum, and a few high

-[f_ ‘



- -m ——

BEST Copy pypyy g

schooi technical.programs, could be found. Tie failure of
education on a national scale toc respond to the needs of
certain students, industries, and businesses ewphasized the
requirement for a carefully prepared pre-te. .cal curriculum
at the secondary level,

Education's failure to meet the need for technical and
pre~technical education provided the impetus for this pro-
ject. The project's ultimate goal is to develop a pre-
technical curriéulum which would provide secondary students,
who aspire to technical employmcent or post secondary techni-
cal education, with the requisite skills, knowledges, and
attributes to respond successfully to current and anticipated
demands of local;.state, and national job markets.

Before any curriculum could be developed, an assessment
had to be made of the kinds of tecchnical occupations that
presently exist in the Northeast Florida area plus the asso-
ciated skills, knowledges, and attributes needed for these
occupations. This swamary report presents the results of
that assessnent,

The study was limited to the Northeast Florida area and
to selected agencies because of time and personnel constraints,
Howevar, there is no apparent rcason why the procedures used
in this study would not be applicable to a wider geographic

region.

o — e o
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DESIGN CF THE STUDY co""' Uy,
Aoy

This study was designed to meet the following objec~-

tives with respect to occupations in the Engincering and

Industrial Area in Northcast Florida:

1.

2e

3.

To identify the existing technical
occupations and the number of present
and anticipated employecs in each.

To determine the requisite skills,
tnowledres, and attributes ' ssociated
with successful participation in each
Qccupation identified in (1),

To cluster the technical occupations,

The scope of the study required { three phase ap~ -

proach.

Phase 1 was the identification of four broad carcer

clusters

are:
1.
Qe
3
L.

Special

in the Engineering and Industrial Fiecld, They

Electro-llechanical
Building and Construction
Climate Control

Transportation

Area Advisory and Review Committecs were establish-

ed in each of the clusters. Fach committee was composed

of: .
1.
26

3.

The

area spccialists from Florida Junior College
and the Duval County School Board

working technicians

key representatives from the Industrial
sector of Duval County,

first function of each committee was to prepare

—m



B
ST iy

a rough draft survey form of tasks performed in each clus-.
ter arca. A tentative list of skills, knowledges, and at=-
tributes was also ident:fied at this time. The project
staff was responsible for resecarching the literature and
making resources available to assict the committee mem—
bers in this endeavor., After preparing the survey instru-
ment for cach area, the committee members identified key
representatives from the Ingineering and Industrial Field
in Duval County, which employed personnel in technical po-
sitions and then identified key individuals within those
agencies. These key individuals were contacted by staff
persomrel and a job task survey instrument was completed for
the technical oécupations existing in the employing agency.
At lecast cne of the following methods was used to complete
the survey instrument for each occupation,

1. Completed by technicians supervisor.

2+ Completed by technician, | o

3. Completcd Ly personncl office staff,

I, Completed by nroject staff member from available
Job description information.

Phase II consisted of identifying the number of pre-
scru and anticipated employees in each job. Three sources
were utilized: 1) Committee members, 2) existing surveys,
and 3) a written survey instrument.

Considerable difficulty was encountered in the attenpt
to collect this data, even thourh a2 statement vas made to
the effcéct that irformation obtained would not Le releascd

associating companies and numbers of technical employces.

ERIC =7
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This statement was not accepted by some companies and union
officials. |

The basis for determining the numher of present employees
in the Engineering/Industrial Field is :he State Department
of Education Florida Technician lMan-Power Survey (July, 1971).

Additional information concerning the number of tech~
nicians in Duval County was secured through committee members,
personal contacts, responeges from the survey letters, and
telephone contacts. The number of employees reported in
Chapter V is considered representative, but not all inclucive,

In Phase III, members of the Speﬂial Area Advisor& :
Committees met to review the data coll 'nted to date, Task
forces composed of consultants and members of each area
advisory.committee met individually and in some casec jointly,
to expand and compile the lists of tasks, and ski.lc, in each
of the four areas. Eased on these lists, a final review and
modification was made by selected commiitee members. The
results of that review are shown in Chapters 1-5 of this

" report.

ot e i e e o
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CHAPTER I
TDENTIFiCATION OF TECHUICAL OCCUPATIONS

ENGINEERING AND INDUSTRIAL

This chapter presents the listing of entry level and
specialized technical occupztions ﬁrcsontly existing in
Northeast Florida. The gathering of data from which the
lists were derived was a continuing activity of the staff
and members of the various advisory éommittees during Phase
I and II,

The majority of the occupations 3iven in the Englncer-
ing and Industrial Areas were identifled by members of ﬁhe
specialized Advisory Committee. Personal visits to select~
ed businesses in cach area completed tie identification of
occupational titlcs; '

No attempt was.maQG by the staff or committe~s to in-
terpret what was meant by various. job titles or occupations,
The commen titles currently in use by governmental agencies
or businesses were used, as were the Jjob titles listed in
the Dictionary of Occupational Titles. The table below
summarizes the number of occupations identified in each
major ared.

Area Number of Occuwations
Identifiqg

I. Elecctro=Mechanical
A. Electronics
Be Elcctro-mechanical

II. Climate Control

~) W Ao\ n

ITI. Transportation

Alggy

e e e
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. IV, Building and Construction
' e« Drafting
Be Electrical
Ce. DlMechanical

ERIC
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CHAPTER II

TASK.AﬁALYSIS OF SELECTED OCCUPATIONS IN
ENGINEERING AND INDUSTRIAL RELATED BUSINESSES

In this chapter, a task analysis for each\technical
occupétion is given. Section I is a task analysis for occu=
pations in Electro-Mechanical, Section II is a task analysis
for oécupations in Climate Control, Section III is a task
analysis for occupatioﬁs'in Transportation, and Section IV
is a task analysis for Building and Construction. Each sec~
tion lists the occupation and its identifying code title.

An (X) appearing in the column opposite the task row lor a
particular occupation indicates that that task is performed
in the occupation. .

These task lists were compiled I'rom information and
surveys conducted in Phases I and II. The original task lists
were developed by task forces composed of members of the
various advisory committees from job descriptions and publi-
cations available on competencies found in Engineering and In-
dustrial careers. From the original task lists, a written
survey instrument was developed whicﬁ could easily be comple=
ted . by anyone familiar with the occupation. éelected busi-
nesses wvere identified who employed individuals in technical
pésitions. They were contacted by a staff member, and at
leact one of the following methods was used to complete the

survey instrument:



1.
2,

3.

.Completed by personnel office staff.

Bre,

Sy a
U
[‘.

Completed by technicians supervisor.

Completed by project staff member from
available job description information.

An attémpt was made to obtain at least three completed

surveys

on each occupation. A consensus of individuals who

completed the survey provided the basis for listing that

task as

being performed in that occupation.

—]2 e
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CUAPTER II
TASK ANALYSTS
ENGINECRING AND INDUSTRIAL
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I. Positions in Electro-llechanical (Entry level and

speclalized positions)
A. Elcctronics

Title:

Electronics Installation Man o o o o o o o o o o & o

Communications Technician o o o e o o o o o &

Industrial Electronics Maintenance Ian o o o o o o o
Electronics Salesman ¢ & * & & &8 & ¢ & o & 06 e & o o

Radio&T.V.Repairman...............

Be IElectro=-llechanical

Title:

Instrunent Repairman e o 6 2 ¢ ¢ & ¢ @ ¢ 0 0 & & o o

Machinery Iaintenance Man o L S

Computer lMaintenance Man o« o o o o o o 6 o o o o o o

~13-

Code:

[ J [ ] [ L J
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Code:
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I, ELECTRO-MECHANICAL

A. ELECTRONICS CODE
’ JOB ENTRY TASKS L1213}
' s , . . Pt I
l. OSatisfy the physical requirements of the job. _
2. Follow, practice safe procedurcs and practicesJX Vi K KX
3. Use and care for common and specialized v ek |k |
hand tools and power tools.
4o Use proper soldering techniques. XKL X
5. _Read and interpret electronic symbols., XXX IXIX
6. Read and interpret electro-electronic it ix I Ix
schematic diagrams, ~ '
7. Read and interpret blueprints. \ v b I
8. Operate precisionvmeasuring test equipment. XXX IX
9. Read color code and markings on electronic 'Xyrxlx X
components. =
10. Design a basic ‘electronic circuit, XXX XX
1l. Construct a basic electronic circuit. X X
12. Modify circuits to meet changing situations., XXX
13. Test and service electronic equipment. JX1XIX] X
" lhe Troable sheoot an electronic device. XIXIXE IX
15. Read instruction manuals, directionse, and
other written material for precise content. XIXex XX
16, Analyze and intarpret information obtained
from precision measuring and recording Kbl lx
instruments. '
17. Deal with a variety of technical probléms
involving many factors and variables, X [ X1X X
18, Repair or replace defective parts or systems
in electronic devices. SEXL X
19. Plan, install, and inspect the installation
of complex equipment. L1X

-] 4=




I. ELECTRO-MECHANICAL

$H

. ‘L
O
)

A, ELECTRONICS CODE
JOB ENTRY TASKS 2(3|ul5
20. Perform routine maintenance to maintain X X
equipment efficiency.,
21. Organize manpower needs for most efficient X
operations,
22. Develop material, supply, tool, and equipment X
list for a job.
23. Make technical evaluations and call Ax xix
consultant as required, o
24. Keep current on new developments in technology JX | X X|X X
25. Prepare or interpret cnginecering drawings
and sketches. LIXiXiX
26. Advise, plan, and estimate costs of'equipment
and stocke. XX
27. Administer first aid and abide by 1971
Healtih and Safety Act. X
28. Write clear and concise communications. - XXX X
29, Communicate instructions and ideas orally. XIXIXIX
30, Demonstrate effective relations with customers x! Ixlx
and suppliers.
31l. Maintain effective relations with superiors
and coworkers. : XX XX
32. Work cooperatively with inspection personnel
and engineers. XXX

~15="




I, ELECTRO~-MECHANICAL

ELECTRO-MLECHANICAL

B, CODE
JOB ENTRY TASKS 11213
l. Satisfy the physical regquirements of the job. X X} X
2. Mathematically plan and analyze work. XXX
3. Render technical assistance to crafltsmen, XXX
L. Use properly the available hand and power
tools associated with the electrn-mechanical i
field., XXX
5« Use techniques of soldering, welding, and
other skills associated with the field. X{X
6. Operate precision measuring test equipment. £ XiX
‘ .
7. ldentify common use hardware and :Juipment. XXX
8. Interpret, analyze, and transmit facts and
ideas graphically, orally, and in writing. XXX
9. Prepare appropriate technical reports. ' XXX
10, Read and interpret electro-mechanical blue-
prints, drawings, schematics, graphs, line
diagrams, and bulletins. XXX
1l. Select, compile, and use technical information
from current references, XXiX
" 12, Install electro-mechanical equipment according
to existing codes. X1X
13, Determine the most economical and efficient
materials and methods of installation. XX
14. Test installations using the appropriate
cquipment and procedures. X} X)X
15. Design and construct basic electro-mechanical
systems. XIXiX
16, Perform instrumental tests on mechanical,
hydraulic, pneumatic, electrical or elec~
tronic components of industrial equipment. X1X|X

=16~

- e ——— e



I. ELECTHO-MECHANICAL

B. ELECTRO-MECHANICAL CODE
JOB ENTRY TASKS 11213
17. Using appropriate tools and equipment, dis~
assemble and repair electro-mechanical equip~-
ment. | XXX
18, Renlace defective parts or systems, XX (X
19, Ferform routine preventive maintenance on
electro~mechanical equipment and develop
appropriate maintenance program to keep
equipment operable and efficient. XXX
20. When required, recommend changes for
improvement of existing systems. XX 1_{_
21. Assist in developing materials, supplies,
tools, and eaquipment necds for a job. X|X1X
22. Assist in ordering job needs and estimating
costs using approved practices. XXX
23. Provide required data for cost accounting
systems., X{X|X
2ho Assist in maintaining inventory control. X{X{X
25. Schedule equipment and materials for
cfficient use, XXX
26. Assist in planning production as a memter
of the managcment unit. X
27« Establish procedures for the most economical |
use of employees under his control. XXX
28, Keep fully informed of all safety precautions
_and proper procedures pertaining to his work. X[X{X
29, Plan a safety program for each job. X{X[X
30, Administer first aid as required by Federal Act. |x|xlx
3l. Demonstrate effective relationships with
customers and suppliers. XXX
32, Maintain effective relations with superiors,
coworkers, subordinates, inspection personnel,
and engineers., XXX

P
-17-
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CHAPTER II 4znf
TASK ANALYSIS ‘bﬁf@'
ENGINEERING AND INDUSTRIAL %@Q

Positions in Climate Control (Entry level and
specialized positions)

Title: ' Code:

Air Conditioning, Refrigeration ard
Heating Serviceman.............-..........-

Leader Man -~ Foreman..............-...-.;......

1
2
EStiMAtOr e esesosneososossssnnssasossnnsnsosases 3
Heating & Power Plant TechniciaNeeeescessossosse &

)

Sheet I\'Ietal r'Ian...........'..000"0..0..0‘0......

.18~
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II. CLIMATE CONTROL

At ot e i e ety et o el

. 13‘

CODE
JOB ENTRY TASKS 21314}5
1. Use and care for common and specialized
hand tools and power tools. X{X} (XX
2. Use and care for the general and specialized
test equipment, service equipment and in-
stallation equipment. Xl X
3. Use welding equipment to cut, weld, braze,
and solder, X X X)X
L. Satisfy the physical requirements of the job. X{X} XX
5. laintain personal health. XX XX
6. Apply mathematical knowledge to mhasurement,
installation of equipment and eva ‘iation of xlxlx
test results., X{ 2 X[ LIX
7. Install all types of air conditioning, re-
frigeration, heating, and ventilating equip-
ment in accordance with national and local
codes., ' XXX
8., Utilize knowledge of refrigeration principles )
to test and service all types of installation, |X[X| K
9. Utilize knowledge of electricity to connect, e
test, and service climate control ecquipment. X
- 10. Utilize.knowledge of refrigeration prinéiples,
heating system principles to test and service
all types of installations. X{Xp X
1l. Plan and install duct systems for distribution
of heating and cooling mediums. X X
12. Compute heat gain and heat loss for commercial
and residential buildings., XX
Modify existing air conditioning, refrigera- .
tion, heating, and ventilating systems. XX
1L, Read and use plans and material specifications |X
15. Read and use electrical schematics, wiring
diagrams and piping diagrams. X[X{X}X

~19~
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II. CLIMATE CONTROL

JOB ENTRY TASKS

16,

Develop material, supply, tool and equipment
requirement lists for the job.

17.

Keep current on new developments in the
technology.

18,

19.

Maintain inventories on truck and shelf.

Organize manpower needs for most efficient
operations.

20,

Schedule equipment and materials for
efficient use. '

21,

Provide required data for cost accounting
systems.

22,

Satisfy state and local insurance and bond
standards.

23.

Plan safety program for each job and follow
safe practices and procedurcs.

2l

Administer approved first aid as required.

25,

Write clear and concice communications.

26,

Orally communicate idecas and instructions.

27,

Read instruction manuals, directions, and
othier written material for precice content.

28,

Instruct and diregp activities of subordinates

29.

Demonstrate eflfective relatic ships with
customers and suppliers,

30.

Maintain effective relations with superiors
and coworkers.

31.

Work cooperatively with inspection

personnel and engineers.

=20~
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CHAPTER II

TASK ANALYSIS G g,
Uy
e

ENGINEERING AND INDUSTRIAL

I1I. Positions in Transporation (Entry level and
specialized positions)

Title: Code:
Automotive Technici3ne & o o & o o o o1
Engine Mechanic. . + o+ & "¢ & 4 .+ .
Service Station Business Man o+ o+ + . o
Truck and Equipment Mechanic o+ & & o o
Service Representative .« o o 4 o e, o

Operating Engineer. . . . e o . . . .

-] & oW

Air Frame and Engine Mechanicse VW o o . .

~21e




III. TRANSPORTATION

CODE
JOB ENTRY TASKS 2121151617
1. Satisfy the physical requirements of the .
job. | X X{X{X
2. Follow safe practices and procedurcs. XXX XXX
3« Satisfy local, state, and national ‘
legal requirements. XXX
L. Operate equipment in a safe and _
efficient manner, XIXIXIXiX|X
5 Use and care for common and specialized
hand and power tools. X|X XX
6. Use and care for test equipment, main- 1.
tenance, and overhaul equipment., XX X
7. Apply mathematical krnowledge to measuring, ]
computing, and problem solving. X[ XXX X
8. Apply the knowledrme of physics and
chemistry to understanding machinery .
___and correcting problems. XXX XX
9, Use welding equipment. X|X
10. Read and interpret drawings, schematics,
piping diagrams, exploded views, and
pictorial representations. XXX XXX
1l. Repair conventional gasoline engines
and associated cquipment. XX X
12. Use plot plans and surveyor's grade
stakes., X
13. Repair diesel engines and associated
equipment.
14, Repair turbine engines and associated
equipment. X
15. Repair power transmission equipment. X AX
16, Repair steering control and suspension X X
systems, :

22w
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III. TRANSPORTATION

CODE
JOB ENTRY TASKS 1121314] 51617

17. OStraighten and alipn metal parts, X X
18, Apply protective coatings and paint. X IXIXP (XX
19. Install and serv.ce accessory equipment. XIXIX{X) (XX
<0, Examine equipment and parts for wear

and adjustment recommending corrective x| |x ¥

procedures. i
21. Conduct routine in-service inspections

and keep records of data obtainel. XXX XL XX
22. Develop material, supply, tool ar\i

equipment requirerent lists for a8 job.
<3. Keep current on new developments in

the technologsy.,. XXX XXX
24, Maintain parts inventgry. KIX XX
2. Urganize 1ranpovier needs for most

efficient operations. . X IXIXE XX
26, Plan safety prorram and implement. XIXixIx) xix
27. Administer first aid as reouired. XXIXXf (XX
28. Write clear and concise communications. XXX XX
29. Oxrally communicate ideas and instructions. [XIXIxIxIxIxix
30. Read instruction manuals, directions, and

other written material for precise content. XIX|xIXIxblx
31. Demonstrate effective relationships

with customers and suppliers. XIX{XX) XX
32, Maintain effective relations with

superiors, coworkers, subordinates. XIXIXIXIX XX
33. Work cooperatively with inspection

personnel and engineers. X XX

23




CHAPTER II 3&7‘%
TASK ANALYSIS “ 4;@
ENGINESRTHG AND INDUSTRIAL %45‘
IV. Positions in Building and Construction (Entry level
and specialized positions)
"A. Drafting
 Title: . Code: -
Architectural DraftsmaNeceecceccecscccscccccsse 1
Civil DraftsSmaNescececccescecesccescecccsosoccns
Electrical DraftsmaoNecececscercccccccccsccccses

2
3
MGChanical Draftsman......‘:.‘.................. 14'
5

Surveycr..............l.....\l‘..........@.....‘.

B. Electrical
Titles . Code:

Construction Electrician.......;...............
Industrial ElectriciaNecececrsoccsccccccccccsces
Elecirical Estimatoreeecescccecscscsosccsscccsces
Electrical SaleMaNeseceecssscecescsscsvoccssscsce

Electrical InSPECtOrecsscscsccesossscccccsssense

W N B

Electrical Traineeﬂﬂﬂ..Q.......................

-2~




CHAPTER II 3&‘]@‘0’
~ TASK ANALYSIS "‘7"4/143‘[
EHGINSERING AND INDUSTRIAL

IV. Positions in Building and Construction (Entry level
and specialized positions)

. C. DMechanical
Title: - Codes
Utility Technician.....;..................... 1
Plumber & Pipefitter......,..................
Industrial Sheet Metal Mecﬁanic........e.....
Steamfittereieeeescceccssoscesscesscccscsccsona

\

2
3
L
Mechanical EStiNAtOrsssecesioresacsssesasanes 5
Mechanical INSpPCCtOressieccesssocscavsscsscesse O

7

MeChanical Trainee.....o.............-....e..
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" IV, BUILDING AND CONSTRUCTION

Copy p
(73

A. DRAFTING t CODE

JOB ENTRY TASKS 112131415
l. Use aﬁd care for instruments and equipmenﬁ,
including all types of measurement devices. JX[XX|X[X
2. Letter dimensions and notes on drawings.  [XIX|X{x|x
3., Construct geometric figures. ' XX XXX
L. Construct multi-view drawings using the
system of orthographic projection, _ XX| X
5. Dimension drawings. XIXIXIX X
6. Make orthographic or pictorial freehand
sketches., X XXX X
7. Construct sectional views., XiIX] (X
8, Counstruct primary auxiliary views. 1XI1X| X
9. Construct secondary auxiliary views. XIXl X
10, Draw threaded fasteners., X
‘11, Draw permanent fasteners and welding
symbols, . X X
12. Draw springs and miscellaneous fasteners., XX
13, Ink drawings of obijects. XX XIX
1k, Construct isometric drawings. XiX] (X
15. Construct obligue drawings., | ‘ X X
16, Construct perspecti#e mechanical drawing. XX
17. Make a working detail drawing. XIXIX{X
18, Make assembly drawings. ' XiX
19, Graphically determine the true lengths
and shupes of lines and planes. X X
20, Graphically determine points and lines
of intersection. : XiX} 1X|X .
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- IV, BUILDING AND CONSTRUCTION 4QQ&F
A. DRAFTING ; CODE
JOB ENTRY TASKS 112131415

2l. Lay out a pattern for a developed surface; X
22. Make a scale lay out piping drawing. i XIX{ X
£3. Make a diagrammatic piping drawing. XIX] X
2h; Draw block diagram. X
25. Draw a wiring diagfam. Xt (XX
26. Draw pictorial diagrams. X1 {X]X
27+ _Draw schematic diagram. XX
28. Construct installation drawings, | X} XX
29. Draw architectural wiring and lighting plansgx X
30. Draw supporting stéel members and show

connection details. X £
3l. Draw supporting concrete structures.and

reinforcement steel. X X
32. Draw floor plans, ' X X
33. Draw foundation plan. X X
34. Draw elevutions. X X
35. Orranize schedules. K ’ XX XXX
36,  Draw sections and details., X1 (XX
37. Uraw plot plans, X X
138, P}epare architectural perspective drawings. |[X
}9: Make topographical drawings. ' . X X
40. Prepare technical illustrations. X1X
Lkl., Construct drawings of cams, Jigs, fixtures,

and dies, X
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IV. BUILDING AND CONSTRUCTION

DRAFTING ! L

A. CODE
JOB ENTRY TASKS 11213145

42. HRepresent standard manufactured parts. | XIXIXIX
43. PRerroduce drawings. ' | X XXX
L4, File tracings and prints. XIXIX[X
45‘. Receive and dispense information. XIX{X| XX
L6, Perform necessary 'méthematical computation., XIXixix
47. Use engineering tables. XIXIXIXIX
48. Use surveying equipment. X X
,k2. Maintain harmonious relationships with

coworkers, superiors, and subordihates. XIXIX{XjX

-28a




IV. BUILDING AND CONSTRUCTION

B. ELECTRICAL CODE
JOB ENTRY TASKS 1121314510
l. Tnstall new electiical systems. XXX X|X|X
2. Read blue prints and material lists. XXX XXX
3. _Apply mathematical skills in measurement. XIXIXIX XX
L. Install according to codes. XiX X
2. Test installation using appropriate
equipment and procedures. XiX X
6. Use available electrician's tools and
- equipment. X{X X
7. Identify common use hardware and equipment. |(X|XI¥|x|x|x
8. Utilize occupational skills to determineé
most economical and efficient materials
and installation, X{xixix -
9. Repair, replace, and maintenance of
existing systemse. _ X1X] X1 |X
10, Trouble shoot problems with test equipment. [XJXi |X] |X
1l. Use appropriate tools and equipment, dis-
assemble and rerair clectrical equipment. XiX X
12. Replace defective parts or systems. XiX X
13. Perform routine preventive maintenance,
including lubrication, painting, time
scheduled rcplacenient, etc. XtX X
A4e Desipgn and develop maintenance programs. X1X] |X
15, Médify existing systems. XIXiX|X
16, Assess and recommend modernization. X{X{X1{X
17. Assess and recommend changes to existing
_system, XXX
18. Assess and recommend needs for expansion .
of facilities. - X x

-29-
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IV. BUILDING AND CONSTRUCTION

ELECTRICAL

B. COLE
JOB ENTRY TASKS 112]3]4|516
19, Call in consultants as required. XX X|X
20, Material and tool requisition. X{X X XXX
21, Read prints and specifications. XX X x{x
22. DeveLﬂp material, supply, tocl, and
cquipment need list for job. : X XXX
23+, Order job needs using approved practices. XX
2L. Estimate costs. X (X
25. Keep current on new developments {n
technology. X XXX} X
26, Maintain inventories on truck and shelf. XX
27. Administration and records. XIXIXIX]X
28. Organize manpower needs for most efficient
- operations. XiX X
29. Schedule equipment and materlals for.
efficient usec. XX
30. Provide required data for cost accounting
systems. XI XXX
"31. Satisfy state and local insurance and bond
standards., XIXiX] X
32. Physical health and safety. XX XX XX
33, Satisfy the physical requlrements of the job JX|X{X[X[X|X
34, Mdintain personal health., X XXX XX
35, Reduce absenteeism to minimum. XX XXX X
36. Follow, practice safe procedures and
practices, X X
37. Plan safety program for each job, X

30~
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IV. BUILDING AND CONSTRUCTION

B, ELECTRICAL DATE
JOB ENTRY TASKS 11213141 5]6

38, Administer first aid including artificial

respiration and heart massage. XX XiX
39, Interpersonal relations. XXX XXX
40. VWrite clcar and concise communications. XXX XX IR
kl. Orally commnunicate ideas and ins.ructions. XIXIXIXIXX
L2, Read instruction manuals, directions, and

other written material for precise content, [X|{X|X{X|X|x
4L3. Instruct and direct the activitics of

subordinates. \ X{X
ks Demonstrate effective relationships with-

~ustomers and supplicrs, X XX
L5. DMaintain effective relations with superiors

and coworkers, XXX XXX
LG. Work coopexatlvely with inspection personnel

and engincers. N XIXIXX
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IV. BUILDIKG AND CONSTRUCTION " Mgy
| T

C. MECHANICAL CODE

JOB ENTRY TASKS 121314

l. Use and care for common and specialized hand
tools and power tools. XXX X

2. VUse and care for general and specialized
service equipment and installation equipment, XIXIXIX

3; Use welding equipment to cut, weld, braze,
and solder, XIXIX X

L. Use riveting, seaming, and other specialized
metal working and shaping equipment.

2. Install materials and equipment and evaluate
" the test results. ' XX

6. Inétall all types of piping, and equipment in
accordance with national and local codes. Xixl Ix

7. Install all types of ducting, and other thin
metal parts in accordance with construction

codes., i X
g, Install special purpose piping systems. XXX X
9. Install valving of all types. - X
10. Install 'and test electrical control eguipment, X
11, Modify existing systems and insygllationé. XIXiX|X

12, Plan and install additions to existing systems
and installations. XX XX

13. Read and use blueprints and material specif{i-~
cations. X|X1X|X

14. Read and use electrical schematics, wiring
diagrams, piping diagrams, and ducting diagrams. |[X]XIX]X

15, Read and use plot drawings. X{X

16. Draw basic systems, XXX

17.  Develop material, supply, tool, and equipment
lists for the job. ‘
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IV. BUILDING AND CONSTRUCTION

C. MECHANICAL COLE
JOB ENTRY TASKS 1121314

18. Maintain adequate and economical inventories

on truck and shelf. YIXIXiX
19. Estimate costs, help prepare bid specifica-

tions, XiX
20, Order job nceds using approved practices. XX} XX
21. OSchedule echuipment and material for efficient

use. XIXiX]X
22. Organize manpower needs for most efficient x xtx!x

operation.
23. Provide required data for cost accounting

SVSLoms X XX X{X

ycti’m.:.
24, _Saticfy the physical requirements of the job. |X{X]X|x
25. Plan a safety program for each job. XIXIXIX
20, Follow safe practices and procedurcs. XIXIXIx
27. Administer first aid. x| x[x (x
28, Writc clear and concise communications. ' XIX1 XX
29, Orally communicate ideas and instructions. XIXIXiX
30. Read instruction manuals, directione, and

other material for precise content. XIXIXIX
31. Instruct and direct the activities of sub-

ordinates, XIX1XIX
32. Demonstrate effective relationshi ps with

customers and suppliers. XIXIX1X
33. Maintain effective relations with superiors,

coworkers, and union. XiX] XX
34e Work cooperatively with inspecticn personnel

and engineers. XIXIX|X
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CHAPTER III ‘ 4%
TASK - SKILLS/KNOWLEDGES ANALYSIS 4!
IN
ENGINEERING AND INDUSTRIAL
This chapter presents the skills and/or knowledges for
each task listed in Chapter II. The identification of these
skills and knowledges was made utilizing the following re-

sources:

1. Consultants with expertise in the appropriate
area,

2. Area specialists from the Duval County School
Board and Florida Junior College at Jackson-
ville.

3. Job Description information from various govern-
mental agencies and businesses.

L. Publications on Engineering and Industrial
careerse

A review of the skills and knowledges was made by members of
the Advisory Committee before final approval. However, the
skills and knowledges listed shoﬁld not be considered as
final, Each listing will be updated and revised ac curricu-

lum is developed in the second year of the project.
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CHAPTER III 3
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CHAPTER III
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CHAPTER IIIX

TASK-SKILLS/KNOWLEDGES ANALYSIS

IV-C.
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CHAPTER IV
NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES
IN ENGINEERING/INDUSTRIAL OCCUPATIONS

This chapter presents a breakdown of the number of
present and anticipated employees for the occupational areas
identified in Chapter I. The data from which these tables
were developed was a continuing process of the staff through-
Oué Phases I and II.

The majoriﬁy of data for this chapter was taken from
the data in the Florida Technician Manpower Survey for Duval
County. This data was supplemented with a written survey
which was mailed to 78 businesses and industries in Northeast
Florida. Because of the lack of consistency.in designating
Job occupations and titles by industry anﬁ due to the over-—
lapping of occupational task/skills, a compiled total of
technical occupations by category is given, rather than a
specific number for each occupation title., ' A confidential
supplementary report, not to be released publicly, gives the
names of industries and agencies and their reéponses. This‘
report will be part of the final project report.

Due to the competitive nature of the fields, both indus-
try and unions are reluctant to express total number of em~

ployees or to make projections.
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NUMEER OF PRESENT AND ANTICIPATED EMPLOYEES

ENGINEERING AND INDUSTRIAL

: Number of
Position Identification Current
Employees

New Employees
Anticipated

12 Mon

ths

A,

Electro-Mechanical

Electronics Technician - 669
(includes the following
specific job titles)

le Electronics Installation
Man

2. Communications Technician '

3. Industrial Electronics \
Maintenance Man

ko Electronics Salesman

2. Radio and T.V. Repairman
Electro-Mechanical Technician 180
(includes the following

specific job titles)

l. Instrument Repairman

2. Machinery Maintenance Man

3. Computer Maintenance Man

~106~
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NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES
ENGINEERING AND INDUSTRIAL

Number of New Employees

Position Identification Current Anticipated

Employees 12 Months

A,

Positions in Climate Control

Climate Control Technician 236 55
(includes the following '
specific job titles)

1.

24
3.
Lo

5

Air Conditioning,
Refrigeration, Heating .
Serviceman \
Leader Man - Foreman

Estimator

Heating and Power Plant
Technician

Sheet Metal Man

~107~
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NUMBER OF PRESENT AND.ANTICIPATED EMPLOYEES

ENGINEERING AND INDUSTRIAL

Number of New Employees
Positior Identification Current Anticipated
' Employees 12 Months
Transportation
A. Transportation Technician 2L6 L0

(includes the following
specific job titles)

l.

n2.

3.

Lo

. \n
L J

Automotive Technician
Engine Mechanic

Service Station
Business Man

Truck and Equipment
Mechanic

Service Representative
Operating Engineer

Air Frame and Engine
Mechanic
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NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES

ENGINEERING AND INDUSTRIAL

Number of New Employees
Position Identification Current Anticipated

Employees 12 Months
Building and Construction

A, Drafting Technician ' 5L0 89
(includes the following
specific job titles)
1., Architectural Draftsman
2., Civil Draftsman
3. KElectrical Draftsman \
L+ Mechanical Draftsman
5. Surveyor
B. Electrical Techniciar 560 " 106
(includes the following
specific job titles)
l. Construction Electrician
2. Industrial Electrician
3. Electrical Estimator
L. Electrical Salesman
5. Electrical Inspector
6. Flectrical Trainee
\E
: copd WALES
qﬁS‘ _

-109-~




Number of New Employees

Position Identification Current Anticipated
' Employees 12 Months
C. Mechanical Technician 121 1
(includes the following
specific job titles)
le. Utility Technician
2. Plumber and Pipefitter
3. Industrial Sheet Metal
Mechanic
L. Steamfitter ‘
5. Mechanical Estimator \
6. Mechanical Inspector
7. Mechanical Trainee
AB\E

~110~



CHAPTER V
CONCLUSIONS AND RECOMMENDATICNS

This chapter presents the conclusions and recommenda-
tions of the Project Staff as they relate to the Engineering
and Industrial Area of technical education. |

This chapter did not appear in the origiﬂal summary
report due to the fact that sufficient time was not availa-
ble to review the findings with each of the Special Aréa
Adviscry Committee members. The staff also felt that feed~
back and recommendations from the Joint Planning Committee
and the General Advisory Committee would be beneficiai to
have before any summaries were written.

Therefore, the comments included in this sec¢tion re-
present the opinions of individuals with expertise in the
Engineering and Industrial Area who have reviewed all avail-
able data, Such opinicns should not be considered final or
mutually exclusive of other judgments in thaf they are only

presented here as a summary of the Project Staff's findings.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

As the nation's standard of living moves steadily
upwards, there is an acceleration in the demand for cer=—
taiﬁ kinds of goods and services . . . those for which
demand is elastic and which are purchased with so called
discretionary income. Television sets, long distance
phone calls, éentral air conditioning, travel and vaca-
tions, and more and better housing are all within this
category. We are becoming e nation in which the second
home is a middle class phenomenon and more than one tele-
vision set is quite commonplace.

But, besides the sheer volume of an increasing re-

quirement for all kinds of goods and.services, there is

a developing trend towards demanding better quality. There

is a growing desire to return to standards of workmanship
and precisién, which were not always adhered to in the ra-
ridly expanding economy of the 50's and (Q's. This means,
in many cases, that more maahours may be expended to ac-
complish a particular task. |

In the survey area alone, new positions during the
next” twelve months will total from 10/% to over 30% of
current employment in the areas included in this report,
and thesec figures reflect essentially current, on-going
industrial activities, and do not allow for new industries
in the area or an upward change in the economic growﬁh

rate.
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In terms of specific trends which contribute to the °
need for pre~-technical curriculum materials in the engi-
neering and industrial fields are thc following:

l. Electro-Mechanical

There have been predictions that within a decade,
large numbers of homes will be equipped with computer
terminals and served by comprehensive information systems.
Moreover, the "home entertainment center" of the future
is likely to be supplied with video tape and/or cable sys-
tems as well as other multi-media devices., The age of the
auto has yielded to the age of the electronic circuit.

In addition, the ground and water vehicles of to-
morrow will increasingly rely on electronic components as
is currently the case with aircraft. And, furthermore,
the number of private aircraft is expected to continue to
EroW.

2. (Climate Control

So called central air conditioning or climate control
systems are no longer regarded as a luxury. This is re~
flected in its provision in publically supported housing
and its emergence in FHA standards. And thié is true in
all parts of the country. Where temperature factors are
not paramount, climate control systems serve to filter,
humidify or dehumidify., In fact, in urban areas with high
levels of air pollution they can almost be treated as a

health necessity.,
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3. Irédnsportation

In his 1972 budget message, President Nixon pledged
to “gét & man down town and back". It is reéognized that
doing this on the scale required may be far more diffi-
culp thah having arranged round trip transportation to
the moon! | o

. More and more money is being allocated to the devel-
épment and maintenance of transporation systems, Experi-
ments and demonstrations are currently underway involving
"individual rapid transit", "demand" scheduling and rou-
ting of buses and other innovations. Subway building is
by no means over, and the Wankle Motor is being seriously
tested. The transportation industry is entering a period
ol enormous growth, and we must begin to train technicians
now, if rieeds are to be met.

L. Building and Construction

Experiments have shown that over crowding and living
in very close quarters may have guite deleterious effects
on individual and group well-being. Clearly, providing
adequate housing for all our citizens is a very urgent

social goal. And there have been estimates that, depend=-

of

ing upon guidelines adopted, as much as 25% of our housing

may be classified as substandard,t

*

lFHA bulletins and reports \E
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Thus, even il no new housing is considered, we would have
aﬁ enormous task-before us, merely replacing or up~-dating
existing substandard dwelling units.

Besides residential housing needs, industrial growth
requires an accelerated rate of building and construction,
lioreover, a condition of high technology means that obso- .
lescence of plants and factories is becoming more rapid,
With the pressure of international -economic cempetition,
obsolete production facilities eran scarcely be tolerated.

In all, technical training for building and construc-

tion is clearly a high priority are:

v
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